Regulation of iodothyronine deiodinase and roles of thyroid hormones in human coronary artery smooth muscle cells.
Thyroid hormones have been reported to have significant effects on the peripheral vascular system, including relaxation of vascular smooth muscle cells and prevention of atherosclerosis. To exert its biological activity, thyroxine (T4) needs to be converted to 3,5,3'-triiodothyronine (T3) by type 1 and type 2 iodothyronine deiodinases. We have previously identified type 2 iodothyronine deiodinase (D2) expression in cultured human coronary artery smooth muscle cells (hCASMCs). In the present study, we have characterized the regulation of D2 expression in hCASMCs by stable prostacyclin analogue beraprost sodium (BPS) and platelet derived growth factor (PDGF), and the roles of thyroid hormones in the functions of hCASMCs. BPS increased D2 expression, whereas PDGF suppressed BPS stimulated D2 expression without affecting cAMP production in hCASMCs. PDGF increased DNA synthesis, while BPS, T3 or T4 suppressed PDGF stimulated DNA synthesis in hCASMCs. Inhibition of D2 activity by 3,3',5'-triiodothyronine (rT3) partially restored T4 suppression of PDGF stimulated DNA synthesis in hCASMCs. PDGF increased migration activity, whereas BPS, T3 or T4 suppressed PDGF stimulated migration activity of hCASMCs. These results suggest that D2 expression is increased by BPS and suppressed by PDGF in hCASMCs, and that intracellular thyroid hormone activation may be involved in the suppression of DNA synthesis and migration activity of hCASMCs.